We present a numerical method to solve the linear Fredholm integro-differential equation in reproducing kernel space. A simple algorithm is given to obtain the approximate solutions of the equation. Through the comparison of approximate and true solution, we can find that the method can effectively solve the linear Fredholm integro-differential equation. At the same time the numerical solution of the equation is stable.
Introduction
In this paper, we consider the following first-order Fredholm type integro-differential equation: where u t ∈ W 2 2 0, 1 , it is easy to know that L is a linear bounded operator and 1.1 can be converted into the equivalent form Lu t f t , t ∈ 0, 1 .
3.2
In order to obtain the representation of all the solutions of 1. 
Proof. The results are proved by the following formula:
3.6
Now, the approximate solution u n t can be obtained by the n-term truncation of 3. → 0.
Proof. In the following we prove the sequence r n t is monotone decreasing in the sense of · W 2 2 .
From 3.5 and 3.7 , we have 
The Stability of the Approximate Solution
In order to consider the stability of the approximate solution, we add a perturbation ε t in the right-hand side, then 3.2 becomes Lu t f t ε t , t ∈ 0, 1 .
4.1
Now, we discuss the representation of the solution for 4.1 .
Representation of All the Solutions of 4.1
In order to study the stability of 4.1 , let A be a projection operator from W The following lemma holds.
Then Ψ ⊥ N L . The following theorem is obvious. Proof. Let u t be a solution of 3.2 . We have
where u A t ∈ Ψ and v t ∈ Ψ ⊥ . The following
holds. It is pointed that u A is the minimal norm solution of 3.2 .
Theorem 4.5. If the 4.1 has solutions and let u A t be the minimal norm solution, then
where u A,n t is a truncation of u A t . Hence, u A t is stable in W Proof. Let L Ψ u A,n t f n t and f t f n t ε n t , where ε n t is a perturbation and ε n t → 0 n → ∞ in · W 2 2 . On the one hand, since L −1
4.14
On the other hand, f, f n ∈ W 1 2 0, 1 , from the form 4.6 , we have 
From the continuity of L −1 Ψ and ε n t → 0 n → ∞ in · W 2 2 , we have
0. 4.18
Numerical Experiments
To illustrate the effectiveness of the above method, we give an example as follows: 
5.1
The analytic solution of this equation is u t te t . From Tables 1, 2 , and 3, we can see that the absolute error, relative error and the rootmean-square are small. 
Conclusions
From the previous numerical results, we can see that the error is quite small and the numerical solution is stable when the right-hand side with a small perturbation. It illustrates that the method is given in the paper is valid.
